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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the multi-cell propagation environmental mimicking device characterized by 
controlling the magnitude of attenuation of an attenuator to have two or more attenuators and 
the control unit which controls the magnitude of attenuation of this attenuator, and for this 
control unit to set up beforehand the orientation pattern of the imagination location of one set of 
a mobile station, and two or more base stations, and the sector antenna of each base station, 
and to carry out false [ of the propagation loss of two or more propagation paths between a 
mobile station and a base station ]. 

[Claim 2] Said propagation loss is equipment according to claim 1 characterized by being a decay 
by distance and/or shadowing. 

[Claim 3] Said control unit is equipment according to claim 1 or 2 characterized by setting up 
beforehand the imagination moving trucking and the passing speed of said mobile station, and 
changing propagation loss according to migration of said mobile station. 

[Claim 4] Equipment according to claim 2 or 3 characterized by generating the random number 
which follows log normal distribution, using a standard deviation and an average value as a 
parameter including correlation between the two or more ground offices per mean wave period 
which can be found from average building width of face and mobile station passing speed, and 
making the moving average of this random number into said shadowing for said every base 
station. 

[Claim 5] said control unit be equipment according to claim 3 or 4 characterize by calculate said 
propagation loss which change with migration of this mobile station by move said mobile station 
to the base station location set up and the orientation pattern of the sector antenna of each 
base station , and a propagation path parameter list virtually with the passage of time based on 
mobile station moving trucking and passing speed , and control two or more external attenuators 
serially according to this propagation loss . 

[Claim 6] Said control unit is equipment given in the going-up link of mobile station transmission 
and base station reception, and any 1 term of claims 2-5 characterized by for base station 
transmission and mobile station reception getting down, and controlling a link independently. 
[Claim 7] Said control unit is equipment given in any 1 term of claims 3-6 characterized by 
changing the timing of change of said shadowing at random for said every base station. 
[Claim 8] Said control unit is equipment given in any 1 term of claims 2-7 characterized by said 
decay by distance changing said shadowing while it has been fixed. 

[Claim 9] Equipment given in any 1 term of claims 2-8 characterized by said control device 
controlling this phasing simulator combining a phasing simulator. 

[Claim 10] Said control device is equipment according to claim 9 characterized by changing 
phasing according to change of the passing speed of said mobile station. 
[Claim 1 1] Equipment given in any 1 term of claims 1-10 to which said attenuator is 
characterized by being PIN diode continuation variable attenuator. 

[Claim 12] Said control unit is equipment given in any 1 term of claims 3-11 characterized by the 
ability to set the moving trucking and passing speed of a mobile station as the parameter list of a 
propiagation path from the outside. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the propagation environmental mimicking device 
for simulating simply the wireless propagation environment of a land-mobile communication link. 
[0002] 

[Description of the Prior Art] The wireless propagation loss of a land-mobile communication link 
is considered as a result which three kinds of properties, <a) instant fluctuation, the short 
section median fluctuation by (b) shadowing, and the (c) decay by distance, superimposed 
(Masaaki Shinshi work "mobile communication" P.55, Maruzen Co., Ltd. **). Conventionally, the 
propagation environmental mimicking device is made in order to measure the basic property of 
wireless propagation, and it makes only instant fluctuation applicable to a simulation. 
[0003] 

[Problem(s) to be Solved by the Invention] However, since a phasing simulator was not able to 
simulate shadowing and a decay by distance, when the mobile station was moving, it was not able 
to evaluate actuation and the engine performance of application properties, such as a handover 
(actuation which changes a base station with migration of a mobile station). 
[0004] Then, also when the mobile station is moving, this invention offers the multi-cell 
propagation environmental mimicking device which simulates shadowing and a decay by distance 
so that a property can be evaluated. 
[0005] 

[Means for Solving the Problem] Therefore, the multi-cell propagation environmental mimicking 
device by this invention has two or more attenuators and the control unit which controls the 
magnitude of attenuation of this attenuator, and this control unit sets up beforehand the 
orientation pattern of the imagination location of one set of a mobile station, and two or more 
base stations, and the sector antenna of each base station, and controls the magnitude of 
attenuation of an attenuator to carry out false [ of the propagation loss of two or more 
propagation paths between a mobile station and a base station ]. Thereby, actuation and the 
engine performance of the mobile station under two or more sets ground office (multi-cell and 
multisector eel) environment can be evaluated. 

10006] According to other operation gestalten of this invention, propagation loss is a decay by 
distance and/or shadowing. 

[0007] According to other operation gestalten of this invention, a control unit sets up beforehand 
the imagination moving trucking and the passing speed of a mobile station, and changes 
propagation loss according to migration of a mobile station. Thereby, the effect of the migration 
pattern of a mobile station can be evaluated. 

[0008] According to other operation gestalten of this invention, the random number which 
follows log normal distribution, using a standard deviation and an average value as a parameter is 
generated including correlation between the two or more ground offices per mean wave period 
which can be found from average building width of face and mobile station passing speed, and let 
the moving average of this random number be shadowing for every base station. 
[0009] According to other operation gestalten of this invention, a -control unit moves said mobile 



station to the base station location set up and the orientation pattern of the -sector antenna of 
•each base station, and a propagation path parameter list virtually with the passage of time based 
on mobile station moving trucking and passing speed, calculates said propagation loss which 
changes with migration of this mobile station, and controls two or more external attenuators 
serially according to this propagation loss. 

[0010] According to other operation gestalten of this invention, the going-up link of mobile 
station transmission and base station reception, and base station transmission and mobile 
station reception get down, and a control unit controls a link independently. Thereby, it gets 
down with an uphill link and the difference in the propagation property of a link can be reflected. 
[0011] According to other operation gestalten of this invention, a control unit changes the timing 
of change of shadowing at random for every base station. It becomes possible to simulate a 
land-mobile communication link propagation environment near thereby still more nearly actually. 
[0012] According to other operation gestalten of this invention, as for a control unit, a decay by 
distance changes shadowing, while it has been fixed. Thereby, the effect only of shadowing can 
be carved and evaluated. 

[0013] According to other operation gestalten of this invention, said control device also controls 
this phasing simulator combining a phasing simulator. Thereby, all simulations of instant 
fluctuation, a decay by distance, and shadowing are enabled. 

[0014] According to other operation gestalten of this invention, a control device changes phasing 
according to change of the passing speed of a mobile station. 

[0015] According to other operation gestalten of this invention, an attenuator is PIN diode 
continuation variable attenuator. Thereby, since the magnitude of attenuation is changed 
continuously, if there are hits of the magnitude of attenuation, the property of a CDMA method 
that assessment is out of order can be evaluated. 

[0016] According to other operation gestalten of this invention, the control unit is constituted so 
that the moving trucking and passing speed of a mobile station may be set as the parameter list 
of a propagation path from the outside. 
[0017] 

[Embodiment of the Invention] Below, the multi-cell propagation environmental mimicking device 
of this invention is explained to a detail using a drawing. 

[0018] D ra wi ng 1 is the basic block diagram of the multi-cell propagation environmental 
mimicking device of this invention. This equipment has the attenuators 111, 112, 113, and 114 
controlled from a control unit 2 and this control unit 2, 1n1, 1n2, 1n3 and 1n4, and the attenuator 
control line 36. A control unit 2 has the parameter setup section 21, a control section 22, a base 
station 1 - n shadowing generation section 23, a base station 1 - n distance fluctuation 
generation section 29, and the attenuator control section 35. A base station 1 - n shadowing 
generation section 23 have the parameter converter 24, the random-number generation section 
25 according to log normal distribution, the correlation processing section 26, the time amount 
sampling section 27, and the moving-average section 28. A base station 1 - n distance 
fluctuation generation section 29 have the parameter converter 30, a mobile station travel speed 
and the transit course processing section 31, the distance count section 32 between a mobile 
station - base stations, and the distance fluctuation generation section 33. 
[0019] First, functional actuation of a base station 1 - n shadowing generation section 23 is 
explained. For example, it has the generating method which generates a random number and is 
made into shadowing. [ the method of generating shadowing ] This operation gestalt explains 
below how to generate the random number {normal random number) which follows normal 
distribution as a random number, for example, and generate shadowing from the normal random 
number. 

[0020] The parameter converter 24 manages the parameter set up from the parameter setup 
section 21, and asks for another parameter required for subsequent processing, the parameter 
set up — a logarithm — the normal random number standard deviation st and a logarithm — 
they are the normal random number average value av, the average building width of face W, the 
moving-average width of face Nw, the mobile station passing speed VO, the mobile station transit 
time T1, a correlation coefficient rho, and a sampling frequency Fs. From these parameters, 



shadowing mean wave period deltaTf and the normal random number number N1 are called for. 
deltaTf=W/VO N1=T1/deltaTf[0021] the random-number -generation section 25 according to Jog 
normal distribution — a logarithm — the normal random number standard deviation st and a 
logarithm — a logarithm carries out group (N3+alpha) generation of the one random number 
(logarithm normal random number) N according to normal distribution using the normal random 
number average av. N3 differs according to the number of propagation paths to control. For 
example, it can express also like N3=N4xN5 from N4 base stations which carry out N control, and 
N5 propagation paths which around one base station controls. For example, it link [ uphill ]/Gets 
down and N5 changes with the number of propagation paths of a link, and independence/common 
control of a rise-and-fall link, alpha changes with the combination of the number of propagation 
paths which searches for correlation. For example, alpha= 1 can also be used when searching for 
correlation between N4=n, N5=1, and an n-tuple <=n base station). 

[0022] the logarithm generated for each class — the normal random number is considered to be 
data generated for every shadowing mean wave period deltaTf. 

[0023] the time amount sampling section 27 — the logarithm for those each class — the one 
normal random number N is sampled with sampling periods deltal/Fs, and the data of two N are 
generated. The data of all the grouping of an N3+alpha group are sampled. 

[0024] The correlation processing section 26 generates the data of 3 sets {it consists of two N 
for each class) of N by the correlation operation from data [ finishing / the sampling of a group 
(N3+alpha) ]. For example, in the case of N4=n, N5=1, and alpha= 1, it is N3=n and the correlation 
operation for an n-tuple can also be performed as follows to the group number i= 1 to n+1 
(=N3+alpha), the data number j= 1 for every group - N2. The shadowing data [i, j] for [ i set ] 
(base station i) Shadowing data [i= 1, j] = data [i=n +1, j] sampled [ sqrt(rho) x ] + sqrt (1-rho) i= 
1 and the sampled [ x ] [data j] shadowing data [i= 2, j] Data sampled [ = sqrt<rho) x ] [i=n +1. j] 
Data sampled [ +sqrt(1-rho) x ] [i= 2, j] : Shadowing data [i=n, j] Data sampled [ = sqrt(rho) x ] 
[j= n +1, j] +sqrt(1-rho) x sampling ending [i=n and Data j] [0025] The moving-average section 28 
asks for the moving average of the processing result of the correlation processing section for 
each class. An example of how to ask for the moving-average data [i, j] for [ i set ] <base station 
i) is shown as follows. 

^»l¥^r^[i=lJ] = (2'>trH>rr ^[i=lJ])-HNw 

^s&^r^[i=2j]=(z^hM>rr^[i=2j])^Nw 

Nv-1 

^»¥^r^[i=nJ] = (Z'>tr-f>rr -*[i=n, j])H-Nw 

[0026] Next, functional actuation of a base station 1 - n distance fluctuation generation section 
29 is explained below. And it can be expressed with Function f (parameter). [ the method of 
generating distance fluctuation ] This parameter is a frequency, base station height, mobile 
station height, the distance between mobile station base stations, etc. This example shows as 
follows the example which set function f{) to f(distance between mobile station base stations) 
=Ax10, andlog10(distance between mobile station base stations) +B, for example. 
[0027] The parameter converter 30 manages the parameter set up from the parameter setup 
section 21, and changes it into another parameter required for subsequent processing. The 
parameters set up are a base station coordinate, a mobile station transit course (an initial 
position, the last location, passing speed, migration coordinate), and Parameters A and B. In 
addition, the parameter to be used diverts the conversion result of the parameter converter 24. 
[0028] Parameters A and B are computed from a distance fluctuation generation type. In this 
invention, Parameters A and B may be computed by setting up Parameters A and B directly from 
the parameter setup section 21, inputting a parameter required for a distance fluctuation type 
from the parameter setup section, and calculating a distance fluctuation type within the 
parameter converter 30. 



t0029] A mobile station travel speed and the transit course processing section 31 ask for the 
transit course of a mobile station. From the initial position of a mobile station, the last location, 
and passing speed, the straight-line migration course and circle migration course of a mobile 
station may be assumed, you may ask for the mobile station location for every time of day, and 
the coordinate data which stored the mobile station coordinate for every time of day may be 
directly set up from the parameter setup section 21. 

[0030] The distance count section 32 between a mobile station - base stations finds two N per 
one base station at a time the mobile station for every time of day, and the distance between 
base stations from the mobile station coordinate for every time intervals delta 1/FS, and the 
base station spacer label of four N. 

[0031] The distance fluctuation generation section 33 asks for every time of day and the 
distance fluctuation for every base station using Parameters A and B. The i-th {for base station 
i) set of distance fluctuation data [i, j] are called for as follows. 

Distance fluctuation [Data [ i= 1 and ] j] =Axlog10(the j-th of a mobile station and the distance 
between base stations 1)+B distance fluctuation [Data [ i= 2 and ] j] =Axlog10(the j-th of a 
mobile station and the distance between base stations 2)+B: Distance fluctuation [i=n and Data 
j] =Axlog10(the j-th of mobile station and distance between base stations n)+B [0032] Next, 
functional actuation of a base station 1 - n propagation loss generation section 34 is explained 
below. 

[0033] Shadowing data and distance fluctuation data are added and propagation loss data are 
generated. The i-th (for base station i) set of propagation loss data [i, j] are called for as follows. 

propagation loss data [i= 1 , j] = i= 1 and the i= 1 and moving-average [data j] + distance 
fluctuation [data j] propagation loss data [i= 2, j] = i= 2 and i= 2 and moving-average [data j] + 
distance fluctuation [data j]:propagation loss data [i=n, j] = [moving-average [i=n and Data j] + 
distance fluctuation data — i=n, j [0034]] The directional characteristics of antenna «ain are 
added to propagation loss data, and control data is generated. The i-th (for base station i) set of 
control data [i, j] are called for as follows. 

Control data [i= 1, j] = f1 (propagation loss data [i= 1, j], theta 1) control data [i= 2, j] = f2 
{propagation-loss data [i= 2, j], theta 2): Control data [i=n, j] = fn (propagation loss data [i=n, j], 
thetan) [0035] f1-fn are the functions of the directivity response pattern of antenna gain 
respectively, and theta 1 - thetan are include angles which the straight line which connects a 
base station and a mobile station to the direction of a core of the directional characteristics of 
antenna gain makes. 

[0036] Next, functional actuation of the attenuator control section 35 is explained below. 
[0037] Shadowing data and distance fluctuation data are added and the control signal which 
controls an attenuator is generated from the control data with which the antenna gain directivity 
response pattern was considered. 

[0038] For example, if it is the attenuator (the magnitude of attenuation changes according to 
the electrical potential difference to apply) by which armature-voltage control is carried out, 
control data will be set by the control voltage pair magnitude-of-attenuation property of an 
attenuator, and it will change into an analog voltage signal. 

[0039] For example, if it is a 60dB attenuator at OdB of magnitude of attenuation, and 10 V:00, 
D/A conversion is performed, OdB data wilt be changed into 0V, and 60dB data will be changed 
into the analog voltage of 10V at electrical-potential-difference 0 V:00. 

[0040] For example, in the case of the attenuator controlled using an analog current, control 
data is converted into an analog current signal according to a control current pair magnitude-of- 
attenuation property. 

[0041] For example, in the case of the attenuator controlled using a digital signal, control data is 
converted into a digital control signal according to a digital control signal pair magnitude-of^ 
attenuation property. 

[0042] The magnitude-of-attenuation range of control data amends, when it is over 1n 1-1n of 
control ranges of 4, attenuators 111-114 and. For example, when the control data is changing in 
90dB ^ 150dB, control data is stored in attenuators 111-114 and the control range of 1n1-1n4 



by dividing this into 90dB + adjustable 60dB), and making only a part for adjustable into the 
controlled system of a control device 2. [ of (fixed parts ] [ per part ] In this case, it sets up with 
the fixed attenuator which prepares 90dB of fixed parts separately, and only a part for adjustable 
[ of 0-60dB ] is changed into control signals, such as an analog voltage signal, an analog currant 
signal, and a digital control signal. 

[0043] The changed control signal is sent to attenuators 111-114 and 1n1-1n4 via the 
attenuator control signal line 36, and control is performed. 

[0044] Thus, it was what creates control data collectively with the operation gestalt mentioned 
above before initiation of control. 

[0045] On the other hand, it has [ mounting which takes the format of Real Time Control data 
generation -> control activation of carrying out the concurrency of the creation of control data 
to activation of control, and performing it as other operation gestalten ] any problem and is 
possible. In this case, although the data of previous time of day are needed from the time of day 
at the control event at the time of moving-average processing, it can be coped with by 
foreseeing and preceding it and creating data. 

[0046] Next, change of the continuous magnitude of attenuation which does not break off as 
other operation gestalten by using PIN diode continuation variable attenuator for the attenuator 
of a controlled system is possible. 

[0047] If the common step attenuator which does not use a PIN diode is used, since it may be 
set as the value (example: it will converge on the magnitude of attenuation as a control signal if 
the magnitude of attenuation becomes max momentarily and time amount passes for a while 
whenever the magnitude of a control signal changes) which the magnitude of attenuation does 
not expect momentarily for every change of the amount of control signals, it is not suitable for 
assessment of the land-mobile communication link using a CDMA method. 

[0048] Next, the sector eel in a land-mobile communication link is realizable as other operation 
gestalten by using a directive antenna pattern for the directivity response pattern of antenna 
gain. A sector eel is the technique of dividing one eel into two or more fields called a sector, 
preparing the antenna of dedication for every sector, and covering a cel. 

[0049] For example, the eel in which directivity shifts and arranges the directional antenna which 
is 120 degrees every 120 degrees is called 3 sector cel. This invention can realize 3 sector eel 
by setting three base stations which make a base station position coordinate the same as a 
control unit 2, shifting the directivity response pattern of the antenna gain of each base station 
by a unit of 120 degrees, and setting it as a control unit 2. If it does in this way, sector eels 
other than 3 sector eel can also be simulated like 6 sector eel and 1 2 sector cel. 
[0050] Drawin g 2 is the block diagram of the land-mobile communication link measurement 
environment of three base stations constituted using the multi-cell propagation environmental 
mimicking device by this invention, and one mobile station. This drawing 2 is simulating the land- 
mobile propagation environment by combining this invention with the phasing simulator which 
simulates instant fluctuation. 

[0051] In the land-mobile communication link measurement environment of drawing 2 , 61 and 
the mobile station transmitting antenna edge 62 which are 39 which is the base station 1 
transmitting antenna edge 37, the base station n transmitting antenna edge 38, and the base 
station 1 receiving-antenna edges 1 and 2, 40 which is the base station n receiving-antenna 
edges 1 and 2, the phasing simulator 5, a distributor 41, the synthetic vessel 42, the fixed 
attenuator 43 for control range amendment, and the mobile station receiving-antenna edges 1 
and 2 are included. This fixed attenuator 43 for control range amendment is a fixed attenuator 
for control range amendment explained in functional actuation of the attenuator control section 
35. 

[0052] Drawin g 3 is the block diagram of the land-mobile communication link measurement 
environment which added the function which controls the phasing simulator 5 of drawin g 2 to the 
control unit 2. The control signal line 36 also transmits the signal for control of a phasing 
simulator. 

[0053] The parameters common to the parameter which the phasing simulator 5 uses, and the 
parameter which this invention uses are mobile station passing speed and parameters required 



for the formula of Parameters A and B, and they are collectively set up from a control unit 2. 
[0054] In the base station 1 mentioned above - n shadowing generation section 23, all the 
sampled data of the group (N3+alpha) after time amount sampling section 27 processing 
synchronize, and a value changes. The propagation environment more near reality is reproducible 
by changing this and changing the timing from which a value changes for each class. 
[0055] Shifting the timing from which a value changes in the group unit for each class generates 
the uniform random number Ri (i=1-N3+ range 0-1 of alpha and Ri) of a group (N3+alpha), and it 
is Si =. In case it asks for a Rixdelta TfxFs sampling (sampling frequency Fs) and calculates in 
the correlation processing section 26, it is possible by calculating by shifting Si sampling timing 
every for each class. That is, the shadowing data after the i-th set of correlation processings [i, 
j] are called for as follows. 

shadowing data [i= 1, j+S1] = sqrt (rho) data [i=n +1, j+Sn +1] sampled [ x ] i= 1 and sampled 
[ +sqrt(1-rho) x ] data{j+S1] shadowing data [i= 2, j+S2] Data [i=n +1, j+Sn +1] sampled [ = sqrt 
(rho) x ] + sqrt Data sampled [ x ] [i= 2, j+S2] : (1-rho) Shadowing data [i=n, j+Sn] = data 
sampled [ sqrt(rho) x ] [i=n +1, j+Sn +1] +sqrt(1~rho) x sampling ending data [i=n, j+Sh] [0056] In 
case it shifts to different timing part back for each class, it devises putting 0 into the data to 
have shifted uniformly etc. 

[0057] the timing from which a value changes — a logarithm — making it change at random per 
normal random number — for example Generate the uniform random numbers Ri and j (i=1- 
N3+alpha, j=1- range of N1 and Ri - 0.5-0.5) of a group, calculate Ti, j = Ri, and jxdelta TfxFs, 
and the sampled data of a group (N3+alpha) are received. (N3+alpha) It is possible by Ti and 
shifting j sampling timing every in the timing from which data change. 
[0058] the timing from which a value changes — every group — changing — further — a 
logarithm — in order to make it change at random per normal random number, if the above- 
mentioned two kinds within this operation gestalt of processings are combined and are 
performed, it will realize. 

[0059] As mentioned above, according to this contractor, in the operation gestalt explained to 
the detail, various modification, corrections, and abbreviations in within the limits of the technical 
thought of this invention and a standpoint can be performed easily. Therefore, the operation 
gestalt mentioned above is an example to the last, and it is not going to restrain it at all. This 
invention is restrained by only what is limited as a claim and its equal object. 
[0060] 

[Effect of the Invention] As explained above, according to the multi-cell propagation 
environmental mimicking device by this invention, actuation and the engine performance of the 
mobile station under two or more sets ground office (multi-cell and multisector eel) environment 
can be evaluated. 

[0061] Moreover, a going-up link and by getting down and controlling a link according to an 
individual, a control unit gets down with an uphill link, and can reflect the difference in the 
propagation property of a link. 

[0062] Furthermore, when a control unit sets up a decay by distance uniformly and controls only 
shadowing, the effect only of shadowing can be carved and evaluated. 

[0063] Furthermore, the effect of the migration pattern of a mobile station can be evaluated by 
setting up the moving trucking of a mobile station, and passing speed. 

[0064] Furthermore, since the magnitude of attenuation is continuously changed by using PIN 
diode continuation variable attenuator, if there are hits of the magnitude of attenuation, the 
property of a CDMA method that assessment is out of order can be evaluated. 
[0065] Furthermore, it becomes possible by changing the timing of change of shadowing at 
random for every base station to simulate a land-mobile communication link propagation 
environment near still more nearly actually. 

[0066] Furthermore, it becomes possible combining a phasing simulator and this invention to 
simulate the land-mobile communication link propagation environment of arbitration by 
controlling a phasing simulator from this invention. 
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TECHNICAL FIELD 

[Field of the Invention] This invention relates to the propagation environmental mimicking device 
for simulating simply the wireless propagation environment of a land-mobile communication link 
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PRIO R ART 

[Description of the Prior Art] The wireless propagation loss of a land-mobile communication link 
is considered as a result which three kinds of properties, (a) instant fluctuation, the short 
section median fluctuation by (b) shadowing, and the (c) decay by distance, superimposed 
(Masaaki Shinshi work "mobile communication" P.55, Maruzen Co., Ltd. **). Conventionally, the 
propagation environmental mimicking device is made in order to measure the basic property of 
wireless propagation, and it makes only instant fluctuation applicable to a simulation. 



[Translation done.] 



* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



EFFECT OF THE INVENTION 

[Effect of the Invention] As explained above, according to the multi-cell propagation 
environmental mimicking device by this invention, actuation and the engine performance of the 
mobile station under two or more sets ground office (multi-cell and multisector eel) environment 
can be evaluated. 

[0061] Moreover, a going-up link and by getting down and controlling a link according to an 
individual, a control unit gets down with an uphill link, and can reflect the difference in the 
propagation property of a link. 

[0062] Furthermore, when a control unit sets up a decay by distance uniformly and controls only 
shadowing, the effect only of shadowing can be carved and evaluated. 

[0063] Furthermore, the effect of the migration pattern of a mobile station can be evaluated by 
setting up the moving trucking of a mobile station, and passing speed. 

[0064] Furthermore, since the magnitude of attenuation is continuously changed by using PIN 
diode continuation variable attenuator, if there are hits of the magnitude of attenuation, the 
property of a CDMA method that assessment is out of order can be evaluated. 
[0065] Furthermore, it becomes possible by changing the timing of change of shadowing at 
random for every base station to simulate a land-mobile communication link propagation 
environment near still more nearly actually. 

[0066] Furthermore, it becomes possible combining a phasing simulator and this invention to 
simulate the land-mobile communication link propagation environment of arbitration by 
controlling a phasing simulator from this invention. 
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TECHNICAL PROBLEM 

[Problem(s) to be Solved by the Invention] However, since a phasing simulator was not able to 
simulate shadowing and a decay by distance, when the mobile station was moving, it was not able 
to evaluate actuation and the engine performance of application properties, such as a handover 
(actuation which changes a base station with migration of a mobile station). 
[0004] Then, also when the mobile station is moving, this invention offers the multHcell 
propagation environmental mimicking device which simulates shadowing and a decay by distance 
so that a property can be evaluated. 
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MEANS 

[Means for Solving the Problem] Therefore, the multi-cell propagation environmental mimicking 
device by this invention has two or more attenuators and the control unit which controls the 
magnitude of attenuation of this attenuator, and this control unit sets up beforehand the 
orientation pattern of the imagination location of one set of a mobile station, and two or more 
base stations, and the sector antenna of each base station, and controls the magnitude of 
attenuation of an attenuator to carry out false [ of the propagation loss of two or more 
propagation paths between a mobile station and a base station ]. Thereby, actuation and the 
engine performance of the mobile station under two or more sets ground office (multi-cell and 
multisector eel) environment can be evaluated. 

{0006] According to other operation gestalten of this invention, propagation loss is a decay by 
distance and/or shadowing. 

10007] According to other operation gestalten of this invention, a control unit sets up beforehand 
the imagination moving trucking and the passing speed of a mobile station, and changes 
propagation loss according to migration of a mobile station. Thereby, the effect of the migration 
pattern of a mobile station can be evaluated. 

[0008] According to other operation gestalten of this invention, the random number which 
follows log normal distribution, using a standard deviation and an average value as a parameter is 
generated including correlation between the two or more ground offices per mean wave period 
which can be found from average building width of face and mobile station passing speed, and let 
the moving average of this random number be shadowing for every base station. 
[0009] According to other operation gestalten of this invention, a control unit moves said mobile 
station to the base station location set up and the orientation pattern of the sector antenna of 
each base station, and a propagation path parameter list virtually with the passage of time based 
on mobile station moving trucking and passing speed, calculates said propagation loss which 
changes with migration of this mobile station, and controls two or more external attenuators 
serially according to this propagation loss. 

[0010] According to other operation gestalten of this invention, the going-up link of mobile 
station transmission and base station reception, and base station transmission and mobile 
station reception get down, and a control unit controls a link independently. Thereby, it gets 
down with an uphill link and the difference in the propagation property of a link can be reflected. 
{001 1] According to other operation gestalten of this invention, a control unit changes the timing 
of change of shadowing at random for every base station. It becomes possible to simulate a 
land-mobile communication link propagation environment near thereby still more nearly actually. 
[0012] According to other operation gestalten of this invention, as for a control unit, a decay by 
distance changes shadowing, while it has been fixed. Thereby, the effect only of shadowing can 
be carved and evaluated. 

[0013] According to other operation gestalten of this invention, said control device also controls 
this phasing simulator combining a phasing simulator. Thereby, all simulations of instant 
fluctuation, a decay by distance, and shadowing are enabled. 

[0014] According to other operation gestalten of this invention, a control device changes -phasing 
according to change of the passing speed of a mobile station. 



[0015] According to other operation gestalten of this invention, an attenuator is PIN diode 
continuation variable attenuator. Thereby, since the magnitude of attenuation is changed 
continuously, if there are hits of the magnitude of attenuation, the property of a CDMA method 
that assessment is out of order can be evaluated. 

[0016] According to other operation gestalten of this invention, the control unit is -constituted so 
that the moving trucking and passing speed of a mobile station may be set as the parameter list 
of a propagation path from the outside. 
[0017] 

{Embodiment of the Invention] Below, the multi-cell propagation environmental mimicking device 
of this invention is explained to a detail using a drawing. 

[0018] Drawin g 1 is the basic block diagram of the multi-cell propagation environmental 
mimicking device of this invention. This equipment has the attenuators 111, 112, 113, and 114 
controlled from a control unit 2 and this control unit 2, 1n1, 1n2, 1n3 and 1n4, and the attenuator 
control line 36. A control unit 2 has the parameter setup section 21, a control section 22, a base 
station 1 - n shadowing generation section 23, a base station 1 - n distance fluctuation 
generation section 29, and the attenuator control section 35. A base station 1 - n shadowing 
generation section 23 have the parameter converter 24, the random-number generation section 
25 according to log normal distribution, the correlation processing section 26, the time amount 
sampling section 27, and the moving-average section 28. A base station 1 - n distance 
fluctuation generation section 29 have the parameter converter 30, a mobile station travel speed 
and the transit course processing section 31, the distance count section 32 between a mobile 
station - base stations, and the distance fluctuation generation section 33. 
[0019] First, functional actuation of a base station 1 - n shadowing generation section 23 is 
explained. For example, it has the generating method which generates a random number and is 
made into shadowing. [ the method of generating shadowing ] This operation gestalt explains 
below how to generate the random number (normal random number) which follows normal 
distribution as a random number, for example, and generate shadowing from the normal random 
number. 

[0020] The parameter converter 24 manages the parameter set up from the parameter setup 
section 21, and asks for another parameter required for subsequent processing, the parameter 
set up — a logarithm — the normal random number standard deviation st and a logarithm — 
they are the normal random number average value av, the average building width of face W, the 
moving-average width of face Nw, the mobile station passing speed V0, the mobile station transit 
time T1, a correlation coefficient rho, and a sampling frequency Fs. From these parameters, 
shadowing mean wave period deltaTf and the normal random number number N1 are called for. 
deltaTf=W/V0 N1=T1/deltaTf[0021] the random-number generation section 25 according to log 
normal distribution — a logarithm — the normal random number standard deviation st and a 
logarithm — a logarithm carries out group <N3+alpha) generation of the one random number 
(logarithm normal random number) N according to normal distribution using the normal random 
number average av. N3 differs according to the number of propagation paths to control. For 
example, it can express also like N3=N4xN5 from N4 base stations which carry out N control, and 
N5 propagation paths which around one base station controls. For example, it link [ uphill ]/Gets 
down and N5 changes with the number of propagation paths of a link, and independence/common 
control of a rise-and-fall link, alpha changes with the combination of the number of propagation 
paths which searches for correlation. For example, alpha= 1 can also be used when searching for 
correlation between N4=n, N5=1, and an n-tuple <=n base station). 

[0022] the logarithm generated for each class — the normal random number is considered to be 
data generated for every shadowing mean wave period deltaTf. 

[0023] the time amount sampling section 27 — the logarithm for those each-class — the one 
normal random number N is sampled with sampling periods deltal/Fs, and the data of two N are 
.generated. The data of all the grouping of an N3+alpha group are sampled. 

"[0024] The correlation processing section 26 generates the data of 3 sets<it consists of two N 
for each class) of N by the correlation operation from data [ finishing / the sampling of a group 
<N3+alpha) ]. For example, in the case of N4=n, N5=1, and alpha= 1, it is N3=n and the correlation 



operation for an n-tuple can also be performed as follows to the group number i= 1 to n+1 
<=N3+alpha), the data number j= 1 for every group - N2. The shadowing data 0. j] for [ i set ] 
(base station i) Shadowing data [i= 1, j] = data ti=n +1, j] sampled [ sqrt(rho) x ] + sqrt (1-rho) i= 
1 and the sampled [ x ] {data j] shadowing data [i= 2, j] Data sampled [ = sqrt(rho) x ] [i=n +1, j] 
Data sampled [ +sqrt(1-rho) x ] fi= 2, j] : Shadowing data [i=n. j] Data sampled [ = sqrt(rho) x ] 
[i=n +1,11 +sqrt(1-rho) x sampling ending {i=n and Data j] [0025] The moving-average section 28 
asks for the moving average of the processing result of the correlation processing section for 
each class. An example of how to ask for the moving-average data [i, j] for [ i set ] (base station 
i) is shown as follows. 

^»^ f -^[i=iJ] = (E>thW>rr^[i=lJ])^Nw 
fori 

[ i=2 J ] = ( 2 >t VT 7 -9 [I =2, j ] ) + Nw 
Nr- 1 

^»^r^[i=nJ]==(S->tFW>rr^[i=n, j])+Nw 

[0026] Next, functional actuation of a base station 1 - n distance fluctuation generation section 
29 is explained below. And it can be expressed with Function f (parameter). [ the method of 
generating distance fluctuation ] This parameter is a frequency, base station height, mobile 
station height, the distance between mobile station base stations, etc. This example shows as 
follows the example which set function f() to f(distance between mobile station base stations) 
=Ax10, andlog10(distance between mobile station base stations) +B t for example. 
[0027] The parameter converter 30 manages the parameter set up from the parameter setup 
section 21, and changes it into another parameter required for subsequent processing. The 
parameters set up are a base station coordinate, a mobile station transit course (an initial 
position, the last location, passing speed, migration coordinate), and Parameters A and B. In 
addition, the parameter to be used diverts the conversion result of the parameter converter 24. 
[0028] Parameters A and B are computed from a distance fluctuation generation type. In this 
invention, Parameters A and B may be computed by setting up Parameters A and B directly from 
the parameter setup section 21, inputting a parameter required for a distance fluctuation type 
from the parameter setup section, and calculating a distance fluctuation type within the 
parameter converter 30. 

[0029] A mobile station travel speed and the transit course processing section 31 ask for the 
transit course of a mobile station. From the initial position of a mobile station, the last location, 
and passing speed, the straight-line migration course and circle migration course of a mobile 
station may be assumed, you may ask for the mobile station location for every time of day, and 
the coordinate data which stored the mobile station coordinate for every time of day may be 
directly set up from the parameter setup section 21. 

[0030] The distance count section 32 between a mobile station - base stations finds two N per 
one base station at a time the mobile station for every time of day, and the distance between 
base stations from the mobile station coordinate for every time intervals deltal/FS, and the 
base station spacer label of four N. 

[0031] The distance fluctuation generation section 33 asks for every time of day and the 
distance fluctuation for every base station using Parameters A and B. The i~th <for base station 
i) set of distance fluctuation data [i, j] are called for as follows. 

Distance fluctuation [Data [ i= 1 and ] j] =Axlog10(the j-th of a mobile station and the distance 
between base stations 1)+B distance fluctuation [Data [ i= 2 and ] j] =Axlog1<Xthe j-th of a 
mobile station and the distance between base stations 2)+B: Distance fluctuation ti=n and Data 
j] =Axlog10(the j-th of mobile station and distance between base stations n)+B [0032] Next, 
functional actuation of a base station 1 - n propagation loss generation section 34 is explained 
below. 

[0033] Shadowing data and distance fluctuation data are added and propagation loss data are 



generated. The i-th (for base station i) set of propagation loss data [i, j] are called for as follows. 

propagation loss data [i= 1, j] = i= 1 and the i= 1 and moving-average [data j] + distance 
fluctuation [data j] propagation loss data [i= 2, j] = i= 2 and i= 2 and moving-average [data j] + 
distance fluctuation [data j]:propagation loss data [i=n, j] = [moving-average C=n and Data j] + 
distance fluctuation data — i=n, j [0034]] The directional characteristics of antenna gain are 
added to propagation loss data, and control data is generated. The i-th (for base station i) set of 
control data [i, j] are called for as follows. 

Control data [i= 1. j] = f1 (propagation loss data [i= 1, j], theta 1) control data [i= 2, j] = f2 
(propagation-loss data [i= 2, j], theta 2): Control data [i=n, j] = fn (propagation loss data [i=n, j], 
thetan) [0035] fl-fh are the functions of the directivity response pattern of antenna gain 
respectively, and theta 1 - thetan are include angles which the straight line which connects a 
base station and a mobile station to the direction of a core of the directional characteristics of 
antenna gain makes. 

[0036] Next, functional actuation of the attenuator control section 35 is explained below. 
[0037] Shadowing data and distance fluctuation data are added and the control signal which 
controls an attenuator is generated from the control data with which the antenna gain directivity 
response pattern was considered. 

[0038] For example, if it is the attenuator <the magnitude of attenuation changes according to 
the electrical potential difference to apply) by which armature-voltage control is carried out, 
control data will be set by the control voltage pair magnitude-of-attenuation property of an 
attenuator, and it will change into an analog voltage signal. 

[0039] For example, if it is a 60dB attenuator at OdB of magnitude of attenuation, and 10 V:00, 
D/A conversion is performed, OdB data will be changed into 0V, and 60dB data will be changed 
into the analog voltage of 10V at electrical-potential-difference 0 V:00. 

[0040] For example, in the case of the attenuator controlled using an analog current, control 
data is converted into an analog current signal according to a control current pair magnitude-of- 
attenuation property. 

[0041] For example, in the case of the attenuator controlled using a digital signal, control data is 
converted into a digital control signal according to a digital control signal pair magnitude-of- 
attenuation property. 

[0042] The magnitude-of-attenuation range of control data amends, when it is over 1n 1-1n of 
control ranges of 4, attenuators 111-114 and. For example, when the control data is changing in 
90dB - 150dB, control data is stored in attenuators 111-114 and the control range of 1n1-1n4 
by dividing this into 90dB + adjustable 60dB), and making only a part for adjustable into the 
controlled system of a control device 2. [ of (fixed parts ] [ per part ] In this case, it sets up with 
the fixed attenuator which prepares 90dB of fixed parts separately, and only a part for adjustable 
[ of 0-60dB ] is changed into control signals, such as an analog voltage signal, an analog current 
signal, and a digital control signal 

[0043] The changed control signal is sent to attenuators 111-114 and 1n1-1n4 via the 
attenuator control signal line 36, and control is performed. 

[0044] Thus, it was what creates control data collectively with the operation gestalt mentioned 
above before initiation of control. 

[0045] On the other hand, it has [ mounting which takes the format of Real Time Control data 
generation -> control activation of carrying out the concurrency of the creation of control data 
to activation of control, and performing it as other operation gestalten ] any problem and is 
possible. In this case, although the data of previous time of day are needed from the time of day 
at the control event at the time of moving-average processing, it can be coped with by 
foreseeing and preceding it and creating data. 

[0046] Next change of the continuous magnitude of attenuation which does not break off as 
other operation gestalten by using PIN diode continuation variable attenuator for the attenuator 
of a controlled system is possible. 

[0047] If the common step attenuator which does not use a PIN diode is used, since it may be 
set as the value (example: it will converge on the magnitude of attenuation as a control signal if 



the magnitude of attenuation becomes max momentarily and time amount passes for a while 
whenever the magnitude of a control signal changes) which the magnitude of attenuation does 
not expect momentarily for every change of the amount of control signals, it is not -suitable for 
assessment of the land-mobile communication link using a CDMA method. 

[0048] Next, the sector eel in a land-mobile communication link is realizable as other operation 
gestalten by using a directive antenna pattern for the directivity response pattern of antenna 
gain. A sector eel is the technique of dividing one eel into two or more fields ealled a sector, 
preparing the antenna of dedication for every sector, and covering a cel. 

[0049] For example, the eel in which directivity shifts and arranges the directional antenna which 
is 120 degrees every 120 degrees is called 3 sector cel. This invention can realize 3 sector eel 
by setting three base stations which make a base station position coordinate the same as a 
control unit 2, shifting the directivity response pattern of the antenna gain of each base station 
by a unit of 120 degrees, and setting it as a control unit 2. If it does in this way, sector eels 
other than 3 sector eel can also be simulated like 6 sector eel and 12 sector eel. 
[0050] Drawin g 2 is the block diagram of the land-mobile communication link measurement 
environment of three base stations constituted using the multi-cell propagation environmental 
mimicking device by this invention, and one mobile station. This drawing 2 is simulating the land- 
mobile propagation environment by combining this invention with the phasing simulator which 
simulates instant fluctuation. 

10051] In the land-mobile communication link measurement environment of drawing 2 , 61 and 
the mobile station transmitting antenna edge 62 which are 39 which is the base station 1 
transmitting antenna edge 37, the base station n transmitting antenna edge 38, and the base 
station 1 receiving-antenna edges 1 and 2, 40 which is the base station n receiving-antenna 
edges 1 and 2, the phasing simulator 5, a distributor 41, the synthetic vessel 42, the fixed 
attenuator 43 for control range amendment, and the mobile station receiving-antenna edges 1 
and 2 are included. This fixed attenuator 43 for control range amendment is a fixed attenuator 
for control range amendment explained in functional actuation of the attenuator control section 
35. 

[0052] Drawing 3 is the block diagram of the land-mobile communication link measurement 
environment which added the function which controls the phasing simulator 5 of drawing 2 to the 
control unit 2. The control signal line 36 also transmits the signal for control of a phasing 
simulator. 

[0053] The parameters common to the parameter which the phasing simulator 5 uses, and the 
parameter which this invention uses are mobile station passing speed and parameters required 
for the formula of Parameters A and B, and they are collectively set up from a control unit 2. 
[0054] In the base station 1 mentioned above - n shadowing generation section 23, all the 
sampled data of the group (N3+alpha) after time amount sampling section 27 processing 
synchronize, and a value changes. The propagation environment more near reality is reproducible 
by changing this and changing the timing from which a value changes for each class. 
[0055] Shifting the timing from which a value changes in the group unit for each class generates 
the uniform random number Ri <i=1-N3+ range 0-1 of alpha and Ri) of a group <N3+alpha), and it 
is Si =. In case it asks for a Rixdelta TfxFs sampling (sampling frequency Fs) and calculates in 
the correlation processing section 26, it is possible by calculating by shifting Si sampling timing 
every for each class. That is, the shadowing data after the i-th set of correlation processings [i, 
j] are called for as follows. 

shadowing data [i= 1, j+S1] = sqrt (rho) data [i=n +1, j+Sn +1] sampled [ x ] i= 1 and sampled 
[ +sqrt(1-rho) x ] data {j+S1] shadowing data [i= 2, j+S2] Data [i=n +1, j+Sn +1] sampled [ = sqrt 
(rho) x ] + sqrt Data sampled [ x ] [i= 2, j+S2] : (1-rho) Shadowing data [i=n, j+Sn] = data 
sampled [ sqrt(rho) x ] [i=n +1, j+Sn +1] +sqrt(1-rho) x sampling ending data {i=n, j+Sn] [0056] In 
case it shifts to different timing part back for each class, it devises putting 0 into the data to 
have shifted uniformly etc. 

[0057] the timing from which a value changes — a logarithm — making it change at random per 
normal random number — for example Generate the uniform random numbers Ri and j 0=1- 
N3+alpha, j=1- range of N1 and Ri - 0.5-0.5) of a group, calculate Ti, j = Ri, and jxdelta TfxFs, 



and the sampled data of a group <N3+alpha) are received. (N3+alpha) It is possible -by Ti and 
shifting j sampling timing every in the timing from which data change. 
[0058] the timing from which a value changes — every group — changing — further — a 
logarithm — in order to make it change at random per normal random number, if the above- 
mentioned two kinds within this operation gestalt of processings are combined and are 
performed, it will realize. 

[0059] As mentioned above, according to this contractor, in the operation gestalt explained to 
the detail, various modification, corrections, and abbreviations in within the limits of the technical 
thought of this invention and a standpoint can be performed easily. Therefore, the operation 
gestalt mentioned above is an example to the last, and it is not going to restrain it at all. This 
invention is restrained by only what is limited as a claim and its equal object. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[ Drawin g 1] It is the basic block diagram of the multi-cell propagation environmental mimicking 
device of this invention. 

[Drawing 2] It is the block diagram of the land-mobile communication link measurement 
environment of three base stations constituted using the multi-cell propagation environmental 
mimicking device by this invention, and one mobile station. 

[Drawing 3] It is the block diagram of the land-mobile communication link measurement 
environment which added the function which controls the phasing simulator 5 of drawing 2 to the 
control unit 2. 
[Description of Notations] 

1 1 1 Attenuator 1 for Base Station 1 Going-Up Link 

112 Attenuator 2 for Base Station 1 Going-Up Link 

1 1 3 Get Down Base Station 1 and it is Attenuator 1 for Link 

114 Get Down Base Station 1 and it is Attenuator 2 for Link. 
1n1 Attenuator 1 for a base station n going-up link 

1n2 Attenuator 2 for a base station n going-up link 
1n3 It base-station n Gets down and is the attenuator 1 for a link. 
1n4 It base-station n Gets down and is the attenuator 2 for a link. 
2 Control Unit 

21 Parameter Setup Section 

22 Control Section 

23 Base Station 1 - N Shadowing Generation Section 

24 Parameter Converter 

25 Random-Number Generation Section according to Log Normal Distribution 

26 Correlation Processing Section 

27 Time Amount Sampling Section 

28 Shadowing Strange Cadre 

29 Base Station 1 - N Distance Fluctuation Generation Section 

30 Parameter Converter 

31 Mobile Station Travel Speed and Transit Course Processing Section 

32 Distance Count Section between Mobile Station - Base Stations 

33 Distance Fluctuation Generation Section 

34 Base Station 1 - N Propagation Loss Generation Section ^Shadowing + Distance Fluctuation 
+ Antenna Directivity) 

35 Attenuator Control Section 

36 Attenuator Control Line 

37 Base Station 1 Transmitting Antenna Edge 

38 Base Station N Transmitting Antenna Edge 

39 Base Station 1 Receiving-Antenna Edges 1 and 2 

40 Base Station N Denary Antenna Edges 1 and 2 

41 Distributor 



42 Synthetic Vessel 

43 Fixed Attenuator for Control Range Amendment 
5 Phasing Simulator 

61 Mobile Station Receiving-Antenna Edges 1 and 2 

62 Mobile Station Reception Transmitting Antenna Edge 



[Translation done.] 



